We investigated a spinal site for opioid modulation of itch-related scratching behavior in rats. Intradermal 5-HT (2%, 10 l) elicited intermittent bouts of hindlimb scratching directed toward the injection site (nape of neck) beginning within minutes and lasting Ͼ1 hr. 5-HT-evoked scratching was significantly reduced by systemic administration of the opiate antagonist naltrexone but was not affected by systemic morphine at a dosage (3 mg/kg) that induces analgesia. Intradermal 5-HT elicited a significant increase in c-fos-like immunoreactivity (FLI) in superficial laminas I-III at the lateral aspect of the cervical C3-C6 dorsal horn compared with controls receiving intradermal saline. Neither systemic morphine nor naltrexone significantly affected counts of 5-HT-evoked FLI. The lack of effect of morphine suggests that intradermal 5-HT activates dorsal horn neurons, signaling itch but not pain. Attenuation of 5-HT-evoked scratching but not spinal FLI by naltrexone suggests a supraspinal site for its antipruritic action. In contrast, morphine significantly attenuated FLI elicited by intradermal capsaicin, a chemical that induces pain but not scratching.
Introduction
Itch is an unpleasant sensation associated with the desire to scratch. Although some types of commonplace itch can be relieved by antihistamines, chronic itch associated with pathological skin conditions or systemic liver or kidney disease is often resistant to antihistamines or other pharmacologic treatments (Wahlgren, 1991; Jones and Bergasa, 2000) . An increasing effort is being made to understand itch mechanisms and mediators in the hopes of improving therapeutic treatments.
Two important recent developments have prompted a renewed interest in the study of itch mechanisms. One is the development of animal itch models based on the close association of itch with scratching behavior. Scratching is elicited in rodents by pruritogenic agents (e.g., 5-HT) but not by pain-producing agents such as capsaicin or formalin (Kuraishi et al., 1995; Woodward et al., 1995; Thomsen et al., 2001; . Interestingly, histamine, an itch inducer in humans, evokes little scratching in Sprague Dawley rats and certain mouse strains (Kitagawa et al., 1997; Maekawa et al., 2000; Inagaki et al., 2001; Thomsen et al., 2001; . A second development is the discovery of potential itch-selective sensory receptors with slowly conducting unmyelinated fibers that are mechanically insensitive yet respond to histamine over a time course matching that of itch sensation (Schmelz et al., 1997 (Schmelz et al., , 2003 , as well as second-order spinothalamic tract neurons having similar properties (Andrew and Craig, 2001) . These studies support the long-held belief that itch may be signaled by a specific sensory pathway distinct from that conveying pain, as suggested by the observations that noxious counterstimuli inhibit itch (Ward et al., 1996) , that opiate analgesics can elicit itch (Lanz et al., 1982; Stenseth et al., 1985; Ballantyne et al., 1988) , and that intraneural or cutaneous electrical stimulation can occasionally elicit a sensation of itch that does not become painful at higher stimulus frequencies (Tuckett, 1982; Schmidt et al., 1993) .
In the present study, we used intradermal 5-HT as a presumed itch mediator to investigate opiate modulation of scratching behavior and activation of potential itch-signaling spinal neurons in rats. In ddY mice, intradermal 5-HT elicits scratching in a dose-related manner, with reduced scratching at very high doses possibly attributable to pain (Yamaguchi et al., 1999) . We reasoned that 5-HT primarily elicits itch at submaximal doses. Furthermore, given that opiates sometimes elicit itch in humans and that opiate antagonists reduce experimental itch (Heyer et al., 1997) , we tested whether 5-HT-evoked scratching was similarly affected by morphine and by the opiate antagonist naltrexone. We also investigated underlying neural correlates using the method of c-fos immunohistochemistry. Fos-like immunoreactivity (FLI) is elicited in dorsal horn neurons by a variety of noxious stimuli, including pruritogens (Presley et al., 1990; Yao et al., 1992; Doi-Saika et al., 1997; Luo et al., 1998; . In the present study, we used FLI as a marker of neuronal activation elicited by intradermal 5-HT and investigated whether FLI was affected by naltrexone and morphine in a manner comparable with their effects on 5-HT-evoked scratching behavior. For comparison, the effect of morphine on FLI elicited by the algesic chemical capsaicin was also investigated.
Materials and Methods
Animals. Adult male Sprague Dawley rats (Simonsen Laboratories, Gilroy, CA) weighing 560 -760 gm were used. The experimental protocol was approved by the University of California, Davis Animal Use and Care Advisory Committee. Rats were housed in a room under controlled temperature (22 Ϯ 1°C) and light (lights on from 8:00 A.M. to 8:00 P.M.). Food and water were available ad libitum.
Drugs. Serotonin (5-HT) hydrochloride (Sigma, St. Louis, MO), naltrexone hydrochloride (DuPont, Garden, NY), and morphine sulfate (Mallinckrodt, St. Louis, MO) were dissolved in sterile physiological saline (0.9% NaCl). The 5-HT was prepared fresh daily at a concentration of 2% (94 mM). Capsaicin (Sigma) was diluted with sterile distilled water to a final concentration of 0.03% (1 mM) from a stock solution of 0.1 in 40%.
Intradermal microinjections and observation of scratching behavior. At least 3 d before receiving intradermal 5-HT, fur at the nape of each rat's neck was carefully clipped. Procedures for intradermal injections and observation of scratching behavior were as described previously . Briefly, all animals were habituated to the observation chamber (30 ϫ 30 ϫ 40 cm) in three daily sessions before formal testing and on test days for 30 min before injections. For intradermal injections, each rat was placed in a loose Plexiglas restrainer (to which it had also been habituated on three separate days before testing) that had an opening above the rat's neck. Skin at the nape of the neck was gently grasped with forceps, and the injection needle (30 gauge) was quickly inserted intradermally at the midline. 5-HT (or saline vehicle) was injected in a volume of 10 l using a 50 l Hamilton microsyringe through polyethylene-50 tubing connected to the needle. The needle was left in place for 10 sec after injection, removed, and the rat was then quickly put back into the observation chamber and videotaped from above using a digital video camcorder (12-bit Optura Pi; Canon, Irvine, CA) for 60 min. Three or four rats were injected and videotaped simultaneously in separate chambers. Experimenters were not in the room during videotaping. Videotapes were subsequently reviewed to score scratching behavior. A series of one or more scratching movements by the hindpaw that was directed toward the injection site was defined as a scratching bout, which ended when the rat either licked or bit the hindpaw or placed it back down on the floor. The duration of each individual scratching bout was timed with a stopwatch. The total number of scratching bouts was counted at 2 min intervals throughout the 60 min observation period to determine the time course of scratching (see Fig. 1 ). The degree of scratching was quantified as the total number of bouts as well as the cumulative duration of bouts (summed at 2 min intervals) over the 60 min observation period. Both measures were recently validated as indicators of scratching magnitude in rats (Nojima and Carstens, 2003) .
Rats were assigned to one of four treatment groups. The first group (n ϭ 8) served as control, with each rat being tested in two separate sessions at least 4 d apart. In the first session, rats received intradermal saline as a control for scratching behavior. In the second session, rats received intradermal 5-HT preceded by intraperitoneal saline as a vehicle treatment control. The second group of rats (n ϭ 8) received morphine (3 mg/kg, i.p.) 30 min before intradermal saline. In the third group (n ϭ 8), rats received intradermal 5-HT preceded by intraperitoneal saline (vehicle control) in the first session and intradermal 5-HT preceded by naltrexone (5 mg/kg, i.p.) in the second session. In the fourth group (n ϭ 6), rats received intradermal 5-HT preceded by intraperitoneal saline in the first session and intradermal 5-HT preceded by morphine (3 mg/kg, i.p.) in the second. Within-and between-group differences in the number of scratching bouts were assessed by ANOVA with post hoc least significant difference (LSD) tests. A p value of Ͻ0.05 was considered significant.
c-fos immunohistochemistry. At least 2 weeks after the completion of behavioral testing, the rats were used in a terminal c-fos experiment. After induction of anesthesia with sodium pentobarbital (65 mg/kg, i.p.), animals received one of the following treatments: The first (control) group (n ϭ 5 rats) received a 10 l intradermal injection of saline. All intradermal injections were made into the skin at the nape of the neck, 5 mm lateral to the midline. The injection region corresponds to the C2-C6 dermatomes (Takahashi and Nakajima, 1996) . The second group (n ϭ 6) received morphine (3 mg/kg, i.p.) ϳ30 min before intradermal injection of saline. The morphine was administered 15 min before the induction of anesthesia and thus ϳ30 min before the intradermal saline injection. The third group (n ϭ 7) received intradermal 5-HT (2%) ϳ15 min after induction of anesthesia. The fourth group (n ϭ 6) received naltrexone (5 mg/kg, i.p.) followed ϳ30 min later by intradermal 5-HT using the same timing of intraperitoneal and intradermal injections as in the second group. The fifth group (n ϭ 6) received morphine (3 mg/kg, i.p.) ϳ30 min before intradermal 5-HT using the same timing sequence as above. The sixth group (n ϭ 5) received intradermal injection of capsaicin (0.03%). The seventh group (n ϭ 6) received morphine (3 mg/kg, i.p.) followed ϳ30 min later by intradermal capsaicin. All animals were observed continually during and after intradermal injections, and none exhibited any hindlimb movements directed toward the neck. Thus, these experiments assessed the sensory but not the motor consequences of the intradermal injections.
Two hours after intradermal injections, each animal was perfused through the aorta with 250 ml of isotonic PBS followed by 500 ml of 4% paraformaldehyde . The cervical spinal cord was then removed, postfixed for 8 hr, and transferred to a 30% sucrose solution. Two to three days later, 18 of the cervical spinal cords were cut in 50 m frozen coronal sections at C1-C6 levels and collected in three separate 24 well containers (Costar, Cambridge, MA) containing PBS. One cervical cord was cut in horizontal sections (see Fig. 2 ). One container was then processed immunohistochemically so that sections were sampled at 150 m intervals. The procedures for immunohistochemical processing were identical to those described in our recent study . Briefly, sections were incubated in 3% normal goat serum followed by incubation in primary c-fos antibody (1:50,000; Arnel, New York, NY) for 24 -36 hr. They were then washed and exposed to a secondary biotinylated antibody and a subsequent avidin-biotin complex reaction. To visualize FLI, sections were subjected to a nickel-enhanced diaminobenzidine reaction. After coverslipping, sections were viewed under the light microscope (E-400; Nikon, Tokyo, Japan). The number of neurons expressing FLI was counted in each coronal section from C3-C6 segments. Because intradermal injections were 5 mm off midline, virtually all FLI was ipsilateral to the injection site, so FLI counts were restricted to the side ipsilateral to the injection. To normalize data, the 10 sections with highest counts were selected, and FLI counts were averaged for each animal. Between-group differences in FLI counts were statistically assessed by ANOVA with post hoc LSD tests. A p value of Ͻ0.05 was considered significant. For illustrations, selected sections were imaged ( 
Results

Scratching behavior
Intradermal 5-HT elicited intermittent bouts of vigorous hindlimb scratching directed toward the injection site that began after a latency of several minutes and lasted Ͼ1 hr. Figure 1, A, D , and G, shows histograms of the time course of scratching bouts in three separate groups. Although there was some variability, in each case, scratching peaked within the initial 10 -30 min with a second increase at 40 -60 min, confirming previous reports Nojima and Carstens, 2003) . Overall, there were significant between-group differences in both the number (F (5,38) ϭ 5.8; p Ͻ 0.001) and duration (F (5,38) ϭ 4.6; p ϭ 0.002) of scratching bouts. Control intradermal saline injections elicited very low levels of scratching, as shown in Figure 1 B. Indeed, intradermal saline elicited scratching in only three of eight rats (Fig. 1 B) , and the mean total number of scratching bouts per 60 min elicited by saline was significantly lower (LSD; p Ͻ 0.001) compared with 5-HT (Fig. 1C) . Similarly, the total cumulative duration of the scratching bouts over the 60 min observation period was significantly greater (LSD; p Ͻ 0.01) for 5-HT (mean Ϯ SEM, 277.7 Ϯ 81.0 sec) compared with saline controls (mean Ϯ SEM, 0.8 Ϯ 0.5 sec).
After intraperitoneal administration of naltrexone, 5-HTinduced scratching was reduced (Fig. 1 E) compared with 5-HTevoked scratching preceded by intraperitoneal saline throughout the observation period (Fig. 1 D) . The total number of 5-HTevoked scratching bouts over the 60 min observation period was significantly lower (LSD; p Ͻ 0.003) after naltrexone pretreatment (Fig. 1 F) , as was the total cumulative duration of the scratching bouts (LSD; p ϭ 0.007; naltrexone, 86.8 Ϯ 32.8 sec; saline, 286.9 Ϯ 70.4 sec).
In contrast, morphine did not significantly affect 5-HTevoked scratching behavior. Figure 1G ,H shows that the time course of scratching was similar in the groups pretreated with saline and morphine. There was no significant difference (LSD; p ϭ 0.772) in the total number of scratching bouts between saline-and morphine-pretreated groups (Fig. 1 I) , nor was there a significant difference in the cumulative duration of scratching bouts (LSD; p ϭ 0.394; morphine, 191.6 Ϯ 30 sec; saline, 265.5 Ϯ 80 sec).
An additional group received intraperitoneal morphine followed by intradermal saline to verify that morphine itself did not induce scratching. During the 30 min period between the intraperitoneal administration of morphine and the intradermal saline injections, rats were videotaped. None (n ϭ 8) exhibited any scratching during this period. After intradermal saline, there was very little scratching (Fig. 1 J) . Only two of the eight rats exhibited a scratching bout, and the average cumulative bout duration in this group (0.59 sec) was slightly lower compared with the saline controls (0.8 sec; see above). Figure 1 K shows the very low mean number of scratching bouts in the saline and saline plus morphine groups (0.9 and 0.25, respectively), which did not differ significantly.
Fos-like immunoreactivity
To determine which cervical spinal segments might contain neurons activated by 5-HT injections into skin at the nape of the neck, we examined horizontal sections. The top right drawing in Figure 2 shows a horizontal section through the upper dorsal horn on one side (plane of section shown to left). There was extensive FLI at the lateral edge of the dorsal horn that was more or less continuous throughout C3-C6 segments, consistent with the dermatomal innervation of the neck (Takahashi and Nakajima, 1996) . The bottom left drawing in Figure 2 is a coronal section through C5; the dots show the distribution of FLI from an animal that received an intradermal injection of 5-HT. Figure 3A shows photomicrographs of FLI (black-stained cell nuclei) in an individual midcervical section from another animal that received intradermal 5-HT, and Figure 4C shows the distribution of 5-HT-evoked FLI plotted on drawings of C4 -C6 sections from one animal. These examples show that FLI was distributed almost exclusively in the superficial laminas (I-III) at the far lateral edge of the dorsal horn. Because intradermal injections were off midline, virtually all FLI was ipsilateral to the injection site; a small amount of FLI in a corresponding location on the contralateral side was observed in only one animal.
There was a significant between-group difference in FLI counts for the entire superficial dorsal horn (F (4,28) ϭ 18.75; p Ͻ 0.001), with groups receiving intradermal 5-HT alone or after intraperitoneal morphine or naltrexone all exhibiting significantly higher counts compared with the groups receiving intradermal saline alone or saline plus morphine (LSD; p Ͻ 0.001 for all comparisons) (Fig. 5) . Similarly, there were significantly higher FLI counts in lamina I (F (3,20) ϭ 6.1; p ϭ 0.004) and laminas II-III (F (3, 20) ϭ 12.5; p Ͻ 0.001) in each 5-HT treatment group compared with the group receiving intradermal saline. Figures 3B and 4 A show that control intradermal injection of saline elicited a small amount of FLI in the lateral superficial dorsal horn, presumably because of intradermal placement of the injection needle.
Compared with intradermal 5-HT alone (Figs. 3A, 4C) , there was no significant change in intradermal 5-HT-evoked FLI in the superficial dorsal horn of animals pretreated with naltrexone (LSD; p ϭ 0.74) (Figs. 3C, 4D, 5) . Similarly, FLI elicited by 5-HT in morphine-pretreated animals was not significantly different from that evoked by 5-HT alone (LSD; p ϭ 0.32) (Figs. 3D, 4E, 5 ). Morphine pretreatment resulted in a numeric reduction in FLI elicited by intradermal saline (Figs. 4 B, 5) ; however, this reduction was not significantly different from FLI in animals receiving intradermal saline alone (LSD; p ϭ 0.61) (Fig. 5) .
Intradermal capsaicin elicited FLI in the lateral cervical dorsal horn (Fig. 6 A) in a distribution similar to that elicited by intradermal 5-HT. The averaged counts of FLI elicited by capsaicin (Fig. 6C ) were smaller compared with 5-HT (Fig. 5) , possibly because the lower capsaicin concentration (1 mM) was less effective in exciting cutaneous nerve fibers. Importantly, pretreatment with morphine significantly attenuated capsaicin-evoked FLI (LSD; p ϭ 0.016) (Fig. 6 B,C) .
Discussion
The present results confirm previous reports that intradermal 5-HT elicits scratching behavior in rats (Thomsen et al., 2001; , and that the opiate antagonist naloxone significantly attenuates 5-HT-induced scratching (Yamaguchi et al., 1999) . Because opiate antagonists also reduce experimentally induced itch sensation (Heyer et al., 1997) and are beneficial in reducing pruritus of cholestasis and other disorders (Monroe, 1989; Bergasa et al., 1992; Peer et al., 1996) , the sensitivity to naltrexone of 5-HT-induced scratching suggests that it is itch related. We also observed that morphine did not significantly affect scratching or spinal FLI elicited by intradermal 5-HT, although it did reduce capsaicin-evoked FLI, consistent with its analgesic action and its lack of antipruritic effect. Previous reports that opiates can exacerbate itch sensation in humans (Lanz et al., 1982; Stenseth et al., 1985; Ballantyne et al., 1988) would predict an increase in 5-HT-evoked scratching, which was not observed presently. 5-HT is an inflammatory mediator associated with pain and hyperalgesia (Jensen et al., 1991; Taiwo and Levine, 1992; Abbott et al., 1996) and is liberated from rodent mast cells and platelets in many inflammatory responses (Gustafsson, 1980; Purcell et al., 1989) . In humans, intradermal injection (up to 20 g/20 l) (Keele and Armstrong, 1964; Fjellner and Hägermark, 1979; Häg-ermark, 1995) or iontophoresis of 5-HT (1%) (Weisshaar et al., 1997) is weakly pruritic. A recent study reported that 0.1 mM 5-HT delivered by intradermal microdialysis elicited weak itch in four subjects and weak pain in eight subjects, whereas 3 mM capsaicin uniformly elicited moderate pain (Schmelz et al., 2003) . The present results show that both agents evoked spinal FLI, although 5-HT was more effective than capsaicin, presumably because of the difference in concentrations (94 mM 5-HT vs 1 mM capsaicin). In Sprague Dawley rats and ICR mice, 5-HT appears to be a more important itch mediator than histamine based on the ability to induce scratching (Kitagawa et al., 1997; Maekawa et al., 2000; Inagaki et al., 2001; Thomsen et al., 2001; , although more studies are needed to determine whether different rat strains exhibit differential sensitivity to pruritogens, as is the case for mice (Inagaki et al., 2001 ). The degree of 5-HT-evoked scratching increases in a dose-related manner but is suppressed at higher doses (Yamaguchi et al., 1999) , where its nociceptive effect may predominate and inhibit itch. Although these observations support the use of directed hindlimb scratching as an itch model, it should be noted that scratching per se may not invariably reflect itch. Scratching is part of the normal grooming repertoire (Van Wimersma Greidanus and Maigret, 1988) , and arthritic rats exhibited scratching that was reduced by morphine (DeCastro-Costa et al., 1987) , suggesting that it was pain related. Scratching is also elicited by intracranial (König-stein, 1948; Tohda et al., 1997; Johnson et al., 1999) or intrathecal microinjection of a variety of agents Wilcox, 1988) , although the latter was also observed in spinalized rats , suggesting a direct motor effect.
Spinal FLI evoked by intradermal 5-HT was almost com- pletely restricted to superficial laminas in the lateral dorsal horn, similar to the distribution of cervical FLI evoked presently by capsaicin (Fig. 6 A) as well as the lumbar FLI elicited by intradermal or iontophoretic application of 5-HT, capsaicin, and other algesic stimuli (histamine, nicotine, formalin, pinch) to the rat's hindpaw . These findings are consistent with electrophysiological studies showing that most wide dynamic range (WDR) and nociceptive-specific type (as well as a few mechanically insensitive) neurons in lamina I respond to intradermal injection of histamine, 5-HT, capsaicin, and other agents Carstens, 2000, 2002) . Moreover, intradermal 5-HT excited lamina I neurons over a prolonged time course that matched scratching behavior , providing additional support for 5-HT-responsive superficial dorsal horn neurons in the central transmission of itch in the rat. Because such neurons can signal both noxious and pruritic input, it is feasible that itch is signaled by a low firing rate and pain is signaled by a higher firing rate, the longstanding "intensity" theory of itch. In this scenario, our finding that morphine reduced capsaicinbut not 5-HT-evoked FLI might be explained by a differential suppression of nociceptive but not pruritic input onto a common neuron. This could be accomplished by the well known ability of morphine to presynaptically inhibit nociceptor afferents, although effects of morphine on itch-selective primary afferents are unknown. Another possibility is that itch is primarily signaled by a population of spinal neurons that responds selectively to 5-HT. Such neurons were rare in our previous study , but additional studies might uncover a larger population analogous to the mechanically insensitive lamina I spinothalamic tract neurons recently described in cats, some of which responded selectively to histamine (Andrew and Craig, 2001) . Conversely, chemogenic pain would be signaled by neurons selectively receiving nociceptive but not pruritic input. Although most superficial dorsal horn neurons that responded to capsaicin also responded to 5-HT, some did not , and one might speculate that neurons with a dominant nociceptive input are subject to morphine depression, whereas those with pruritoceptive input are not. It would be interesting to know whether neurons selectively responsive to pruritogens are resistant to or even facilitated by morphine. Systemic administration of morphine, at a dose that inhibits withdrawal reflexes (Carstens and Ansley, 1993) and responses of nociceptive dorsal horn neurons to noxious stimuli (Carstens, 1997; Douglass and Carstens, 1997) and that presently reduced spinal FLI evoked by intradermal capsaicin (Fig. 6) , did not sig- nificantly alter counts of FLI elicited by intradermal 5-HT. This result is consistent with the present lack of effect of morphine on scratching behavior elicited by intradermal 5-HT, and suggests that superficial dorsal horn neurons activated by 5-HT may primarily be involved in signaling itch rather than pain. It was reported previously that morphine reduced FLI elicited by application of histamine to rat hindpaw skin that had been abraded to disrupt the epithelial diffusion barrier (Yao et al., 1992) . However, histamine does not elicit scratching in Sprague Dawley rats (Thomsen et al., 2001; yet strongly excites WDR and nociceptive-specific dorsal horn neurons (Carstens, 1997; Carstens, 2000, 2002) in a morphinesensitive manner (Carstens, 1997) , suggesting that histamine is algesic rather than pruritic in rats. We reported previously that intrathecal morphine at low doses (0.1-1 M) enhanced responses of some rat lamina I neurons to noxious heat and intradermal histamine while inhibiting them at a higher (10 M) dose (Jinks and Carstens, 2000) . It is of interest to determine whether morphine affects lamina I neuronal responses to intradermal 5-HT; however, this may prove difficult, because successive neuronal responses to 5-HT as well as scratching exhibit marked tachyphylaxis .
Although naltrexone significantly attenuated scratching behavior, it did not affect counts of FLI evoked by intradermal 5-HT. This result was surprising, because epidural administration of opioid analgesics such as fentanyl often induces pruritus (Gurkan and Toker, 2002) in support of a spinal opioid action on itch-signaling pathways. Nevertheless, it is conceivable that naltrexone suppresses the itch-related scratching behavior at a supraspinal rather than spinal site. This interpretation is supported by recent data showing that intracisternal but not intrathecal (lumbosacral) administration of naloxone attenuated itchrelated hindlimb biting behavior elicited by intraplantar 5-HT in mice (Hagiwara et al., 1999; Yageta et al., 2000) . Intracerebroventricular (Königstein, 1948; Tohda et al., 1997) and intramedullary microinjection of opiates (Thomas et al., 1993) induces marked facial scratching that is reversed by the opioid antagonists naloxone or naltrexone. It is therefore conceivable that the ability of naltrexone to attenuate scratching behavior was attributable to blockade of the transmission of itch signals at a medullary (and/or other supraspinal) level. If so, future studies will hopefully shed light on the neural mechanisms by which supraspinal itch signals are translated into motor commands to initiate antipruritic scratching behavior. Figure 4 showing distribution of FLI from a rat receiving intradermal capsaicin. B, Drawing as in A from a rat receiving intradermal capsaicin (Cap.) preceded by intraperitoneal morphine. C, Bar graph of FLI counts in lamina I (Lam. I), laminas II-III (Lam. II-III), and the entire superficial dorsal horn (Total SDH) for groups receiving intradermal capsaicin (CAP) and capsaicin preceded by intraperitoneal morphine (CAP ϩ MOR). Format is as in Figure 5 . *p Ͻ 0.05, significant difference from CAP group.
